Inorganic cation transport and the effects on C4 dicarboxylate transport in Bacillus subtilis.
The complex interrelationships between the transport of inorganic cations and C4 dicarboxylate were examined using mutants defective in potassium transport and retention, divalent cation transport, or phosphate transport. The potassium transport system, studied using 86Rb+ as a K+ analogue, kinetically appeared as a single system (Km 200 microM for Rb+, Ki 50 microM for K+), the activity of which was only slightly reduced in K+ retention mutants. Divalent cation transport, studied using 54Mn2+, 60Co2+, and 45Ca2+, was more complex being represented by at least two systems, one with a high affinity for Mn2+ (Km 2.5 microM) and a more general one of low affinity (Km 1.3-10 mM) for Mg2+, Mn2+, Ca/2+, and Co2+. Divalent cation transport was repressed by Mg2+, derepressed in K+ retention mutants, and defective in Co2+-resistant mutants. Phosphate was required for both divalent cation and succinate transport, and phosphate transport mutants (arsenate resistant) were found to be defective in both divalent cation and succinate transport. Divalent cations, especially Mg2+ and Co2+, decreased Km for succinate transport approximately 20-fold over that achieved with K+; neither cation was required stoichiometrically for succinate transport. The loss of divalent cation transport in cobalt-resistant mutants has been correlated with the loss of a 55,000 molecular weight membrane protein. Similarly, the loss of phosphate transport in arsenate-resistant mutants has been correlated with the loss of a 35,000 molecular weight membrane component.